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(57) ABSTRACT

A torque device for selectively gripping a medical guidewire.
The device includes a housing, an actuator slidably mounted
on the housing, and a resilient member biasing the actuator. A
lumen dimensioned to receive the guidewire extends through
the housing and actuator. The resilient member biases the
actuator from a first position in which the lumen portions are
aligned, toward a second position in which the lumen portions
are misaligned. The actuator may include a catch that inter-
feres with a stop of the housing to retain the actuator within
the housing. The actuator may be oblong or otherwise shaped
to maintain the lumen portions in substantial alignment in a
longitudinal direction. Preferably, at least a portion of the
lumen 1s teardrop-shaped in cross-section. The housing may
include circumierentially or longitudinally extending ribs
defining an outer grasping surface. Frusto-conical cavities
may be defined at entry and exit ends of the lumen.
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TORQUE DEVICE FOR A MEDICAL
GUIDEWIRE

CROSS-REFERENCE TO RELAT
APPLICATION

T
»

This application claims the benefit of U.S. Provisional
Patent Application No. 60/783,665, filed Mar. 20, 2006, the

entire disclosure of which 1s hereby incorporated herein by
reference.

FIELD OF THE INVENTION

The present invention relates to a torque device configured
to selectively grip a medical guidewire to facilitate maneu-
vering of the guidewire during an endovascular or other medi-
cal procedure.

DISCUSSION OF THE RELATED ART

Medical guidewires are commonly used for a variety of
medical procedures. Such procedures include angioplasty,
stenting, pacemaker 1insertion, electrophysiology studies,
atherectomy, and thrombolysis and other coronary and
peripheral endovascular procedures, and 1n endourology and
therapeutic endoscopy of the gastrointestinal system. To posi-
tion a guidewire at a desired location within a patient a medi-
cal professional navigates the gmdewire through the patient’s
anatomy by manmipulating the guidewire. Such mampulation
includes advancing of the guidewire into a patient’s vascula-
ture or other portion of the patient’s body while torqueing the
guidewire. Torqueing the guidewire allows the medical pro-
fessional to change the spatial orientation of the tip of the
guidewire when negotiating turns and branches i1n the
patient’s vasculature or other relevant portion of the patient’s
anatomy.

To manipulate the guidewire, medical professionals have
traditionally used devices which require two-handed oper-
ability. As the gmidewire 1s advanced 1nto the patient’s artery,
etc., the distance between the patient’s body and the torque
device decreases. When the proximity between the patient’s
body and the torque device decreases, the medical profes-
sional will loosen the torque device, reposition the torque
device proximally along the guidewire to provide an addi-
tional length of guidewire between the patient’s body and the
torque device, and then tighten the torque device to secure its
position along the length of the guidewire. The process of
loosening and repositioning the torque device may be
repeated several times during the placement of the guidewire.

Many of the commercially-available torque devices
require two-handed operability to loosen and tighten the
device. Due to the complexities of some guidewire placement
procedures, 1t can be 1nconvenient or impractical for a prac-
titioner to utilize both hands to thread the guidewire through
the catheter or reposition the torque device along the length of
the guidewire. As a result, additional care and attention are
required when manipulating the torque device relative to the
guidewire during the procedure. This can lengthen the
amount of time and the degree of difficulty necessary to
complete the guidewire placement procedure. Additionally,
traditional devices are often not adequately 1ntuitive leading,
to misuse of the device and iadvertent damage to the
guidewire. These devices can require specialized training to
tacilitate proper usage of the device and can still result 1n
inadvertent misuse of the device during the course of the
procedure. Additionally, some devices do not provide
adequate gripping of the guidewire as may be required to push
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the guidewire through a vascular lesion or other guidewire
path occlusion. Where an occlusion 1s encountered, the prac-

titioner may over tighten the device 1n a manner that causes
damage to the guidewire.

SUMMARY OF THE INVENTION

The present invention 1s directed to a torque device for a
medical guidewire that allows for one-handed operability,
improved gripping, and which avoids improper usage and/or
damage to the guidewire. According to one embodiment of
the present invention, the torque device includes a button
which 1s configured to allow for securement of the guidewire
when the button 1s released and allowing movement of
guidewire relative to the torque device when the button 1s
depressed. In one configuration, the button 1s spring-biased to
a configuration 1n which the torque device securely embraces
the guidewire.

The torque device includes a housing, a slidable actuator
and a resilient biasing member. The housing defines a first and
third portion of a lumen dimensioned to receiwve the
guidewire. The slidable actuator defines a second portion of
the lumen. The resilient member biases the actuator from a
first position 1 which the first and second portions of the
lumen and second and third portions of the lumen are aligned,
toward a second position 1n which the first and second por-
tions of the lumen are misaligned and the second and third
portions of the lumen are misaligned. The lumen can be
substantially continuous through the housing and actuator.
According to one embodiment of the present invention, when
the actuator 1s 1n the second position, the guidewire 1s effec-
tively secured allowing for gripping of the guidewire, advanc-
ing of the guidewire into the patient, or torqueing the
guidewire to change the spatial orientation of the end of the
guidewire. When the actuator 1s 1n the first position, the torque
device can be positioned or repositioned along the length of
the guidewire.

According to one 1illustrative embodiment of the present
invention, the lumen has a tear drop, triangle, elliptical or
other non-circular shape which provides at least two elon-
gated areas of contact between the guidewire and the lumen
which can facilitate gripping of the guidewire. The non-cir-
cular shape can also facilitate desired gripping of guidewires
of varying diameters. According to another illustrative
embodiment of the present mvention, first and second por-
tions of the lumen have a non-circular cross-section which are
inverted relative to one another. For example, the lumen of the
housing 1s shaped like a tear drop in a normal tear drop
orientation with the point of the tear drop at the top of the
lumen. The lumen of the actuator 1s also shaped like a tear
drop with the point of the tear drop being placed at the bottom
of the lumen. When the actuator is released such that the
guidewire 1s secured, the mverted tear drop shape of the
opposing actuator lumen and the housing lumen coopera-
tively engage the guidewire providing four points of engage-
ment on the guidewire.

According to one embodiment of the present 1nvention,
proper usage of the torque device 1s intuitive, substantially
decreasing the likelihood of misuse of the device and/or 1nad-
vertent damage to the guidewire with which the torque device
1s utilized. For example, when the actuator button of the
torque device 1s depressed, the lumens of the first and second
portion of the torque device are aligned in a manner that
facilitates insertion of the guidewire through the torque
device from either end of the torque device. When the actuator
button 1s released, the guidewire 1s automatically engaged at
desired levels of gripping mimmizing the risk of kinking or
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other damage to the guidewire. Additionally, the configura-
tion of the actuator button makes 1t difficult or impractical for
the medical professional to exert a higher degree of gripping
forces on the guidewire that could lead to kinking or damage
to the guidewire.

A portion of the housing may define a stop, and the actuator
may include a catch, such that movement of the actuator 1n a
direction of the bias 1s limited by interference of the catch
with the stop. For example, the housing may define a stop
adjacent to an opening of the housing and the actuator may
define a resilient catch. The resilient catch can be configured
to deflect during assembly of the actuator to the housing.
During assembly as the catch abuts the stop the catch will bias
inward allowing the catch to pass the stop and enter the
opening. According to one embodiment of the present mnven-
tion, the resilient catch allows for quick and advantageous
snap-assembly of the torque device, reducing the cost of
manufacture of the device.

The housing and actuator may be shaped to maintain the
first and second portions of the lumen 1n substantial align-
ment 1n a longitudinal direction of the device.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will now be described by way of
example with reference to the following drawings 1n which:

FI1G. 11s a perspective view of a torque device according to
an exemplary embodiment of the present invention;

FIG. 2 1s an end view of the torque device of FIG. 1;

FIG. 3A 1s a cross-sectional view of the torque device of
claim 1, taken along line 3-3 of FIG. 1 1n which an actuator of
the torque device 1s depressed;

FIG. 3B 1s a cross-sectional view of the torque device of
FIG. 1, in which the actuator of the torque device 1s released;

FIG. 4A 1s an end view of the torque device of FIG. 1 in
which the actuator of the torque device 1s depressed allowing,
movement of a gmidewire relative to the torque device;

FIG. 4B 1s an end view of the torque device of FIG. 1 1n
which the actuator of the torque device 1s released securing
the position of the torque device relative to the guidewire;

FI1G. 5 1s a cross-sectional view of the torque device of FIG.
1

FI1G. 6 1s an exploded perspective view of the torque device
of FIG. 1;

FI1G. 7 1s a side view of the torque device of FIG. 1;

FIG. 8 15 a perspective view of an exemplary embodiment
of the torque device according to an exemplary embodiment
of the present invention; and

FIG. 9 1s an end view of the torque device of FIG. 8.

DETAILED DESCRIPTION

The present mvention 1s directed to a torque device 10
configured to selectively grip a medical guidewire 60 and to
permit torqueing of the guidewire by manipulation of the
torque device 10. Torque device 10 provides one-handed and
intuitive operability facilitating ease of use and reducing the
likelihood of misuse of torque device 10 that could result 1n
damage to guidewire 60. According to one embodiment of the
present invention, torque device 10 comprises a push-to-re-
lease configuration in which the device i1s automatically
spring-biased to a position in which the torque device
securely grips the guidewire when an actuator 40 of torque
device 10 1s not depressed. According to another embodiment
of the present invention, torque device 10 can be manufac-
tured utilizing three components and 1s thus reliable and
simple to manufacture.
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FIG. 1 1s a perspective view of a torque device 10 according,
to one embodiment of the present invention. Torque device 10
1s configured to selectively grip a guidewire to facilitate
mampulating of the guidewire during a guidewire 1nsertion
procedure. In the illustrated embodiment, torque device 10
comprises a housing 20 and an actuator 40.

In the 1llustrated embodiment, housing 20 provides a foun-
dation for securement of the other components of torque
device 10. According to one embodiment of the present
invention, housing 20 i1s formed as a umtary body, as by
injection molding of a polycarbonate material or similar
material. Housing 20 comprises a body 35, a distal end 22, a
proximal end 24 and a channel 28. Body 35 comprises a barrel
member to which the other components of housing are
secured. Distal end 22 1s mtegrally secured to the body 35
between body 35 and the patient. Distal end 22 provides a
channel which allows for introduction of a guidewire into
torque device 10. Proximal end 24 1s integrally secured to
body 35 opposite distal end 22. Proximal end 24 comprises a
handle which allows a practitioner to grasp torque device 10
to hold and manipulate torque device 10 as required during
the procedure being performed. Proximal end 24 also pro-
vides a channel which allows for introduction of a guidewire
into torque device 10. Channel 28 i1s defined by body 35.
Channel 28 1s configured to accommodate actuator 40 and to
allow for desired movement of actuator 40 within channel 28.
In the 1llustrated embodiment, channel 28 provides a uniform
sliding surface which allows for desired movement of actua-
tor 40 when a practitioner depresses actuator 40 during opera-
tion of torque device 10. Optionally, a lower portion of hous-
ing 20 may be shaped to provide a concave surface to provide
an ergonomic gripping surface.

In the 1llustrated embodiment, a cavity 22q having a frusto-
conical surface 1s provided 1n connection with distal end 22.
Cavity 22a1s adapted to facilitate insertion of a guidewire into
torque device 10. The tapered configuration of the frusto-
conical surface of cavity 22q allows for a wider opening into
which an end of a guidewire can be inserted. Once the
guidewire has been inserted 1nto the cavity 22a, the frusto-
conical surface of cavity 22a will direct the tip of the catheter
to the more narrow guidewire lumen of the torque device. In
the 1llustrated embodiment, proximal end 24 also includes a
cavity 24a (see FIG. 2) having a frusto-conical surface facili-
tating insertion of guidewire 1into proximal end 24.

Proximal end 24 includes ribs 27, an outer grasping surface
29 and a tapered section 39. Outer grasping surface 29 is
specially-configured to enhance tactile grip. According to the
illustrated embodiment of the present invention, outer grasp-
ing surface 29 1s substantially cylindrical in overall shape,
¢.g., In transverse cross-section.

Ribs 27 comprise a plurality of longitudinally extending
members which provide an ergonomic grasping surface in
connection with outer grasping surface 29. The configuration
ol ribs 27 provides a relief surface on the exterior of proximal
end 24 which facilitates grasping of proximal end 24. The
combination of the shape of grasping surface 29 and the ribs
277 are believed to facilitate manual grasping and manipula-
tion of the device by the medical professional. Tapered sec-
tion 39 1s positioned at the portion of proximal end 24 adja-
cent body 35. Tapered section 39 facilitates grasping of
proximal end 24 when exerting a tensile force on a guidewire.
In this manner, the practitioner can firmly grip proximal end
24 when withdrawing a gmidewire from a patient.

In the illustrated embodiment, actuator 40 1s positioned
within channel 28 of housing 20. According to one embodi-
ment of the present invention, actuator 40 1s formed as a
unitary body, as by injection molding of a polycarbonate
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material. Actuator 40 allows the practitioner to engage or
release a guidewire being utilized in connection with torque
device 10. When actuator 40 1s in a first position, torque
device 10 can be positioned or repositioned along the length
of a guidewire. When actuator 40 1s 1n a second position, the
guidewire can be effectively secured allowing for gripping of
the guidewire, advancing of the guidewire into the patient, or
torqueing the gmidewire to change the spatial orientation of an
end of the guidewrre.

In the 1llustrated embodiment, the practitioner can depress
actuator 40 to release a guidewire allowing for movement of
a guidewire relative to torque device 10. When actuator 40 1s
released the guidewire 1s secured minimizing movement of
the guidewire relative to torque device 10. In the 1llustrated
embodiment actuator 40 comprises a button. Proper usage of
torque device 10 1s configured to be intuitive; substantially
decreasing the likelithood of misuse of torque device 10 and/
or inadvertent damage to a guidewire with which torque
device 10 1s utilized. For example, when actuator 40 1is
depressed a guidewire can be inserted through torque device
10 from e1ther distal end 22 or proximal end 24 of the torque
device. Additionally, the configuration of actuator 40 mini-
mizes the ability of a practitioner to exert forces on the
guidewire that exceed the desired amount of force that is
automatically exerted on the guidewire when actuator 40 1s
not depressed.

When actuator 40 1s released, a guidewire being utilized
with torque device 10 1s engaged. In the illustrated embodi-
ment, actuator 40 includes catch 42 while body 35 of housing
20 1ncludes an opening 34 and a stop 36. Catch 42 moves
within opening 34 during depression and release of actuator
40. Stop 36 minimizes upward (as shown in the Figures)
movement of actuator 40 to maintain actuator within housing,
20. As a result, when actuator 40 1s released the guidewire 1s
automatically engaged at desired levels of gripping thus mini-
mizing the risk of kinking or other damage to the guidewire.
Additionally, the interaction between stop 36 and catch 42
makes 1t difficult and/or impractical for the medical profes-
sional to exert a higher degree of gripping forces on the
guidewire in a manner that could damage the guidewire.

FIG. 2 1s an end view of torque device 10 according to one
embodiment of the present invention. In the illustrated
embodiment, a proximal portion 25 of a lumen that extends
longitudinally along the length of torque device 10 1s 1llus-
trated. When a practitioner mnserts a guidewire into torque
device 10 through proximal end 24, the guidewire 1s directed
for insertion mnto proximal portion 25. In the illustrated
embodiment, a cavity 24a having a frusto-conical surface 1s
provided in connection with proximal end 24 {facilitating
insertion of a guidewire into proximal portion 25. The tapered
configuration of the frusto-comical surface of cavity 24a
allows for a wider opening 1n which an end of a guidewire can
be mserted. Once the guidewire has been inserted into the
cavity 24a, the frusto-conical surface will direct the tip of the
catheter to the relatively narrower opening of proximal por-
tion 25 of the guidewire lumen.

FIGS. 3A and 3B 1illustrate cross-sectional side views of
torque device 10 of FIG. 1 taken along lines 3-3 of FIG. 1. In
the illustrated embodiment, housing 20 1s elongated 1n the
longitudinal direction X and has a distal end 22 and a proxi-
mal end 24. A guidewire lumen 26 1s provided which permits
passage ol guidewire 60 through the length of torque device
10. Guidewire lumen 26 i1s dimensioned to recerve one or
more diameters of guidewire 60. Actuator 40 defines a longi-
tudinally-extending actuator portion 30 of the lumen 26. Dis-
tal end 22 defines a distal portion 23 of guidewire lumen 26.
Proximal end 24 defines a proximal portion 25 of guidewire
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lumen 26. The combination of distal portion 23, actuator
portion 30 and proximal portion 235 provides a configuration
of lumen 26 which extends longitudinally through torque
device 10.

With reference first to F1G. 3 A, channel 28 extends linearly
and substantially perpendicularly to a direction of elongation

X of the lumen 26. The actuator 40 1s mounted in the channel
28 for sliding motion 1n a linear direction Y that 1s substan-
tially perpendicular to the direction of elongation X of the
lumen 26. When actuator 40 1s depressed, lumen 26 1s sub-
stantially continuous through the housing 20 and the actuator
40. In other words, when the actuator 40 1s depressed to align
the actuator portion 30 of the lumen 26 with the proximal and
distal portions 25, 23 of the lumen 26, the lumen 26 has a
sidewall that 1s longitudinally continuous except for potential
air gaps between the actuator 40 and the housing 20 adjacent
the proximal and distal ends of the actuator portion 30 of the
lumen 26. Thus, the lumen 26 1s substantially continuous
from the distal portion 23, through the actuator portion 30, to
the proximal portion 25.

In the illustrated embodiment, actuator 40 1s depressed
such that distal portion 23, proximal portion 25 and actuator
portion 30 of the lumen 26 are longitudinally-aligned to per-
mit passing of guidewire 60 through torque device 10. In the
illustrated embodiment, actuator 40 includes a stop surface 44
on the bottom of actuator 40. When actuator 40 1s fully
depressed, stop surface 44 contacts channel floor 45. When
stop surface 44 1s in contact with channel floor 45, actuator
portion 30 1s aligned with distal and proximal portions 23 and
25. In other words, 1n order to align actuator portion 30 with
proximal and distal portions 23, 25 and allow passage of
guidewire 60 through lumen 26 of torque device 10 the prac-
titioner simply depresses actuator 40 until the practitioner can
no longer displace actuator 40 1n a downward direction (as
shown 1n the Figures). This provides a simple, intuitive and
straightforward operation of torque device 10.

With reference now to FIG. 3B, 1n the illustrated embodi-
ment guidewire 60 has been threaded along the entire length
of torque device 10. Actuator 40 has been released such that a
resilient biasing member 50 has biased actuator 40 to a
released/non-depressed position. Stop surface 44 of actuator
40 1s no longer 1n contact with channel floor 45 and actuator
portion 30 of lumen 26 1s no longer aligned with proximal and
distal portions 23, 25 of lumen 26.

Actuator portion 30 of lumen 26 includes an upper wall
surface 31 and a lower wall surface 32. Upper wall surface 31
1s continuous with lower wall surface 32 through the actuator
portion 30. Distal portion 23 of lumen 26 includes an upper
wall surface 37a and a lower wall surface 386. Proximal
portion 25 of lumen 26 also includes an upper wall surface
37b and a lower wall surface 38b. When actuator 40 1is
released as depicted 1n FI1G. 3B, guidewire 60 1s cooperatively
engaged between lower wall surface 32 and upper wall sur-
taces 37a, 37b. The cooperative engagement of guidewire 60
between lower wall surface 32 and upper wall surfaces 37a,
3’76 cooperatively grips guidewire 60 to maintain the position
of torque device 10 along the length of guidewire 60.

Channel 28 and actuator 40 are configured to prevent rota-
tion of the actuator 40 about an axis that extends in a direction
Y perpendicular to a direction of elongation X of the lumen to
maintain substantial longitudinal alignment of the actuator
portion 30 of the lumen with the proximal and distal portions
23, 25 of the lumen 26. The perpendicular movement of
actuator 40 relative to housing 20 and lumen 26 allows for
closer tolerances between portions of lumen 26 associated
with actuator 40 and housing 20. As a result, bending of
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guidewire 60 1s minimized due to the mteractions of housing
20 and actuator 40 when guidewire 1s engaged.

In the 1llustrated embodiment, lumen 26 has a substantially
continuous configuration. In other words, actuator 40 pro-
vides an increased area of contact between actuator 40 and
guidewire 60 to minimize bending or kinking of guidewire
60. Additionally, distal and proximal portions 23 and 23 pro-
vide a somewhat elongated contact area between housing 20
and guidewire 60. As compared with designs having only
discrete points of contact, this arrangement minimizes bend-
ing or kinking of the gmdewire 60. Additionally, contact
between guidewire 60, actuator portion 30, distal portion 23
and proximal portion 25 facilitates desired gripping of
guidewire 60. This, in turn, results in the ability to use a
resilient member/spring having a lower spring force to pro-
vide the amount of friction required to permit torqueing of the
guidewire by torqueing of the device. The lesser spring force
results 1n greater ease of operation of the actuator, less manual
fatigue of the medical professional, and less risk of damage to
the guidewire due to kinking, etc.

In the event that a guidewire has not been inserted 1nto
torque device 10 and where actuator 40 1s not depressed, the
resulting lack of alignment between actuator portion 30 and
proximal and distal portions 23, 25 will prevent passage of a
guidewire through torque device 10. In the event that a prac-
titioner attempts to msert guidewire 60 1nto torque device 10
without first depressing actuator 40, the ituitive nature and
operability of torque device 10 will typically result in depres-
s10n of the actuator 40 by the practitioner when the practitio-
ner recognizes that the guidewire 60 1s encountering resis-
tance. In other words, the simple design and straight forward
operability of torque device 10 allows practitioners and other
medical professionals to load and operate torque device 10
without specialized training and with minimized risk of dam-
age to guidewire 60.

FIGS. 4A and 4B 1llustrate an end view of torque device 10
according to one embodiment of the present invention. In the
illustrated embodiment, distal portion 23a and actuator por-
tion 30 have a non-circular tear drop shape in transverse
cross-section. The non-circular tear drop shape of lumen por-
tions 23a and actuator portions 30 facilitates optimized grip-
ping of guidewire 60 by lumen 26. The non-circular shape of
lumen portion 23a and actuator portion 30 can also facilitate
desired gripping of guidewires of varying diameters.

In the illustrated embodiment, the shape of the transverse
cross-section of distal portion 23a and actuator portion 30
have non-circular shapes which are inverted relative to one
another. For example, distal portion 23a of lumen 26 is
shaped like a tear drop with the point of the tear drop being
positioned at the top ol the distal portion 23a of lumen 26. The
actuator portion 30 1s also shaped like a tear drop with the
point of the tear drop being positioned at the bottom of the
actuator portion 30 of lumen 26. As will be appreciated b
those skilled 1n the art a variety of orientations of non-circular
transverse cross-sections can be utilized without departing,
from the scope and spirit of the present invention.

With reference now to FIG. 4A, when actuator 40 1s
depressed the larger cross-sectional areas of the non-circular
portions of distal portion 23a¢ and actuator portion 30 are
aligned allowing for clearance between the guidewire 60 and
the wall of lumen 26. As a result, guidewire 60 can be moved
within lumen 26 allowing for threading of guidewire 60
through torque device 10 or repositioning of torque device 10
along the length of guidewire 60.

With reference now to FIG. 4B, when actuator 40 1s
released, the more narrow cross-sectional areas of the non-
circular portions of distal portion 23q and actuator portion 30
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contact guidewire 60. The upper wall surface of distal portion
23a contacts guidewire 60 at two points on the upper surface
of guidewire 60. The lower wall surface of actuator portion 30
contacts the lower surface of guidewire 60. In this manner,
guidewire 60 1s sandwiched between actuator portion 30 and
distal portion 23a with a total of four elongated areas of
contact between actuator portion 30 and distal portion 23a.
Additionally, four elongated areas of contact will be provided
at the interface of actuator portion 30 and proximal portion 25
(see FIG. 3B). Furthermore, contact can be provided along
the length of distal portion 234, actuator portion 30 and proxi-
mal portion 25 as depicted with reference to FIG. 3B. As a
result, optimized securement of guidewire 1s provided with-
out exerting excessive forces on any one contact area along
the length of guidewire. According to one embodiment of the
present invention, where the shape of the teardrop results in
an angle of less than 120 degrees, the spring force which
provides for securement between the teardrop surfaces of the
lumen and the guidewire 1s multiplied, providing for a
mechanical advantage for gripping of the guidewire.

The tapered configuration of the teardrops allows for effec-
tive securement of a variety of diameters of guidewires. For
example, where a smaller guidewire 1s utilized, the guidewire
will be engaged closer to the narrow point of the teardrop
cross-sections of actuator portion 30 and distal portion 23a
(see FIG. 4B). Where a larger diameter guidewire 1s utilized,
the guidewire will be engaged further from the narrow points
ol the teardrop cross-sections (see FIG. 9). As a result, four
clongated areas of contact and a similar overall contact area
are provided by lumen 26 notwithstanding the size of the
catheter being utilized. According to one embodiment of the
present mnvention, a single size of torque device 10 1s config-
ured to be utilized with guidewires in a range of between
0.010" and 0.038" in diameter. In another embodiment, a
single size of lumen of torque device 10 1s provided which can
secure guidewires having a range of between 0.014" and
0.034" 1n diameter. In another embodiment, a single size of
lumen of torque device 10 1s provided which can secure
catheters having a range of between 0.018" and 0.028" 1n
diameter.

As will be appreciated by those skilled 1n the art, a variety
ol non-circular lumen cross sections can be utilized including
one or more combinations of tear drop, triangle, elliptical or
other non-circular shape. According to one embodiment of
the present mvention the actuator portion of the lumen 1s
circular 1n transverse cross-section and the proximal and dis-
tal portions of the lumen are teardrop-shaped 1n cross-section.
These arrangements {facilitate secure gripping of the
guidewire, as discussed 1n greater detail below. According to
another embodiment of the present invention, the actuator
portion of the lumen has a triangular configuration and the
proximal and distal portions of the lumen are circular or oval
in transverse cross section.

According to one embodiment of the present invention, the
material properties of one or more components of the torque
device are designed to facilitate gripping of the guidewire.
For example, according to one embodiment of the present
invention the housing, the actuator, and/or one or more por-
tions of the lumen are comprised of polypropylene, polyeth-
ylene, acetyl reins such as Delrin®, a combination of the
alorementioned, or materials having similar shore properties.
According to another embodiment of the present invention
the material properties of the housing and the actuator are
different from one another.

FIG. 51s a cross-sectional view of torque device 10 accord-
ing to one embodiment of the present invention. In the 1llus-
trated embodiment, the juxtaposition of housing 20, actuator




US 7,972,282 B2

9

40 and resilient biasing member 50 1s depicted. Housing 20
defines a stop 36 and the actuator 40 defines a catch 42, such
that movement of actuator 40 1s limited by interference of
catch 42 with stop 36. A resilient tang 1s one example of a
catch 42. As will be appreciated by those skilled 1n the art, any
suitable structures may be used to provide a stop and catch. In
the exemplary embodiments, housing 20 defines opening 34,
and stop 36 1s defined by a portion of the housing 20 adjacent
opening 34. Further, the actuator’s 40 catch 1s provided as a
resilient catch 42 that 1s received 1n the opening 34 and that
interferes with the housing’s stop 36 to retain the actuator 40
within the channel 28.

As previously discussed, actuator 40 defines a stop surface
44. As previously discussed, stop surface 44 1s positioned to
prevent actuator travel within the channel 28 during depres-
s10on of the actuator 40 beyond a point at which the distal and
proximal portions 23, 25 of the lumen 26 are longitudinally
aligned with the actuator portion 30. According to one
embodiment of the present invention, the forces exerted by a
resilient member on the actuator are predetermined to reduce
the likelihood of damage to the guidewire. Optionally,
catches 42 and openings 34 can be configured to limit upward
travel of the actuator 40 within the channel 28 during release
of the actuator 40 to reduce the likelihood of damage to the
guidewire due to shear forces applied to the guidewire by the
actuator 40 and housing 20.

The device 10 further includes a resilient member which
biases the actuator 40 toward a position 1n which the actuator
portion 30 of the lumen 26 1s misaligned with the proximal
and distal portions 23, 25 of the lumen defined by the housing
20. As will be appreciated by those skilled in the art, the
resilient member may be any resilient body capable of pro-
viding resilient bias to the actuator. In the exemplary embodi-
ments, the resilient member 1s a coil spring 50. In the 1llus-
trated embodiment 1n which the resilient member comprises
coil spring 350, actuator 40 includes a post 46 dimensioned to
receive and support the coil spring 50.

FIG. 6 1s a component view of torque device 10 according,
to one embodiment of the present invention. The configura-
tion of torque device 10 provides for simple and efficient
assembly of torque device 10. For example, torque device 10
can be assembled by inverting the actuator 40, placing the coil
spring 30 over the post 46 (see FIG. 5) of the actuator 40, and
placing the inverted housing 20 over actuator 40. Actuator 40
and housing 20 may then be squeezed together until the
resilient catches 42 deflect inwardly as they ride against the
stops 36 of the housing, and then bias 1n an outward direction
as they clear the stops 36 of the housing and enter the open-
ings 34 in the housing 20. Subsequent to msertion of actuator
40 within channel 28, torque device 10 1s a self-maintaining,
integral assembly. In other words, actuator 40 will not be
ejected by spring 50 11 released, but instead will be retained
within housing 20 due to interference of catches 42 with stops
36.

FIG. 7 1s a side perspective view ol torque device 10
according to one embodiment of the present invention. In the
illustrated embodiment, an upper portion of actuator 40 is
shaped to provide a concave surface to provide an ergonomic
gripping suriace. Inuse in amedical procedure, actuator 40 of
torque device 10 can be depressed, by a one or more fingers or
a thumb, until the relevant portions of lumen 26 (see F1IGS. 3A
and 3B) are aligned allowing torque device 10 to be threaded
onto a guidewire 60 by passing the guidewire through the
lumen 26 (see FIGS. 3A and 3B). The stop surface 44 (see

FIG. 5) of the actuator 40 serves to ensure that the lumen
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portions are properly aligned at the limit of travel of the
actuator to permit free passage ol guidewire through the
lumen.

When the actuator 40 1s released, the spring 50 biases (see
FIG. 5) actuator 40 1n an upward direction until the guidewire
1s trapped between the portions of lumen associated with the
actuator and the body. The non-circular cross-sections of the
portions of the lumen assist in accommodating and securely
oripping guidewires of a range of gauges, sizes or diameters
as discussed with respect to FIGS. 4A and 4B. The actuator 40
may be selectively depressed and released to allow for repo-
sitioning of the device 10 along the guidewire and to allow for
removal of the device 10 from the guidewire, etc. during the
medical procedure. The device 10 remains as an intact assem-
bly even after removal from a guidewire, e.g. while threading
a catheter onto the guidewire.

Further still, the device 1s provided with a specially-con-
figured housing and actuator that limit or eliminate rotation of
the actuator about an axis perpendicular to the guidewire
channel, thus maintaiming alignment between a section of the
channel within the housing and a section of the channel within
the actuator. This also reduces or eliminates binding of and/or
damage to the guidewire.

Further still, the device 1s specially configured as a com-
plete, operable assembly that does not rely upon the
guidewire as a structural member required to maintain the
alignment of components of the device, operability or struc-
tural integrity of the assembly. Accordingly, the device
remains a seli-contained operable assembly after removal
from a first guidewire, e.g. to allow for substitution of cath-
cters onto the gmdewire during a single medical procedure.

FIG. 8 1s a perspective view of a torque device 110 accord-
ing to an alternative embodiment of the present invention. In
the illustrated embodiment, torque device includes a housing
120 and an actuator 140. Housing 1s a single molded piece
having a handle 129 having a plurality of gripping surfaces
127. A tapered surface 122 1s provided 1n the proximal end of
the torque device facilitating msertion of a guidewire along,
the length of the torque device. In the 1llustrated embodiment,
housing 120 can be molded as a single member and actuator
140 1s secured within housing by engagement ot actuator 140
with one or more internal components associated with hous-
ing 120.

FIG. 9 1s an end view of torque device 110 of FIG. 8. In the
illustrated embodiment the non-circular cross sections of
lumen portions 123 and 130 are utilized to cooperatively
engage a large diameter guidewire. The upper wall surface of
lumen portion 123 contacts guidewire 160 at two elongated
areas on the upper surface of guidewire 160. The lower wall
surface of lumen portion 130 contacts the lower surface of
guidewire 160. In this manner, guidewire 160 1s sandwiched
between lumen portion 130 and lumen portion 123 with a
minimum of four elongated areas of contact between lumen
portion 130 and lumen portion 123.

The tapered configuration of the non-circular cross-section
of lumen portions 123 and 130 allows for effective secure-
ment of a vaniety of diameters of guidewires. For example,
where a smaller guidewire 1s utilized, the guidewire will be
engaged closer to the narrow points of the teardrop cross-
sections of portions 130 and 123 (see FIG. 4B). Where a
larger diameter guidewire, such as guidewire 160, 1s utilized,
the guidewire will be engaged further from the narrow points
of the cross-sections. As a result, four elongated areas of
contact and a similar overall contact area are provided not-
withstanding the differential 1n size of the guidewire being
utilized.
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While there have been described herein the principles of
the invention, it 1s to be understood by those skilled in the art
that this description 1s made only by way of example and not
as a limitation to the scope of the invention. Accordingly, 1t 1s
intended by the appended claims, to cover all modifications of
the imnvention which fall within the true spirit and scope of the
invention.

We claim:

1. A torque device configured to accommodate a guidewire
that 1s to be inserted into the vasculature or other physiologi-
cal location of a patient, the torque device configured to
engage a guidewire when the guidewire 1s positioned within
the vasculature of the patient 1n a manner that a practitioner
can manipulate the guidewire with a single hand by grasping
and manipulating the torque device, the torque device com-
prising;:

a housing having an outer periphery and including a lumen
which 1s configured to allow passage of guidewires of
varying diameters,

an actuator operably connected to the housing, the actuator
having a lumen configured to allow for selective engage-
ment of the guidewire, such that when the actuator 1s in
a first position, the guidewire 1s secured relative to the
torque device and when the actuator 1s 1n a second posi-
tion the guidewire can be moved relative to the torque
device,

wherein the lumen of the housing and the lumen of the
actuator are non-circular with a transverse cross-section
having a large area that tapers to a narrow area, such that
the non-circular lumen of the actuator engages the
guidewire at two or more elongate areas extending along
a length of the surface of the guidewire and the non-
circular lumen of the housing engages the guidewire at

two or more elongate areas extending along a length of
the surface of the guidewire when the actuator 1s 1n the
first position, wherein the transverse cross-section of the
lumen of the actuator has an inverted orientation relative
to the transverse cross-section of the lumen of the hous-
ng.

2. The torque device of claim 1, wherein the non-circular

lumen of the actuator has a tear drop shape.

3. The torque device of claim 1, wherein the non-circular

lumen of the actuator has a triangular shape.

4. The torque device of claim 1, wherein the non-circular

lumen of the housing has a tear drop shape.

5. The torque device of claim 1, wherein the non-circular

lumen of the housing has a triangular shape.

6. A torque device for selectively gripping a

guidewire, said torque device comprising;:

a housing defining a first portion of a lumen dimensioned to
receive the guidewire, wherein a transverse cross-sec-
tion of the first portion of the lumen 1s non-circular
having a large area that tapers to a narrow area, and
wherein a portion of said housing defines a stop;

an actuator defining a second portion of said lumen and
having a catch, wherein a transverse cross-section of the
second portion of the lumen 1s non-circular having a
large area that tapers to a narrow area, wherein the trans-
verse cross-section of the second portion of the lumen
has an inverted orientation relative to the transverse
cross-section ol the first portion of the lumen, and
wherein said actuator 1s slidably mounted to permit lin-
car translation motion within said housing; and

a resilient member biasing said actuator from a first posi-
tion in which the large area of the first portion of the
lumen and the large area of the second portion of the
lumen are aligned, toward a second position in which the
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large areas of the first and second portions of said lumen
are misaligned and the narrow area of the first portion of
the lumen engages two or more elongate areas of contact
extending along a length of the surface of the guidewire
and the narrow area of the second portion of the lumen
engages two or more elongate areas extending along a
length of the surface of the gmidewire when the actuator
1s 1n the second position, wherein movement of said
actuator 1n a direction of the bias 1s limited by 1nterfer-

ence of said catch with said stop.

7. The torque device of claim 6, wherein said lumen 1s
substantially continuous through said housing and said actua-
tor.

8. The torque device of claim 6, wherein said housing and
said actuator are shaped to maintain said first and second
portions of said lumen 1n substantial alignment 1n a longitu-
dinal direction.

9. The torque device of claim 6, wherein said catch com-
prises a resilient catch that 1s configured to deflect as said
actuator 1s mserted into said housing during assembly and
configured to resile after said actuator 1s positioned 1n said
housing.

10. The torque device of claim 6, wherein the first portion
of said lumen 1s teardrop-shaped in cross-section.

11. A torque device for selectively gripping a guidewire,
said torque device comprising:

a housing defining a first portion of a lumen dimensioned to
receive the guidewire, wherein a transverse cross-sec-
tion of the first portion of the lumen 1s non-circular
having a large area that tapers to a narrow area;

an actuator defining a second portion of said lumen,
wherein a transverse cross-section of the second portion
of the lumen 1s non-circular having a large area that
tapers to a narrow area, wherein the transverse cross-
section of the second portion of the lumen has an
inverted orientation relative to the transverse cross-sec-
tion of the first portion of the lumen, and wherein said
actuator 1s slidably mounted on said housing, and
wherein said housing and said actuator are shaped to
maintain respective axes of said first and second portions
of said lumen 1n substantial alignment 1n a longitudinal
direction; and

a resilient member biasing said actuator from a first posi-
tion 1n which the large area of the first portion of the

lumen and the large area of the second portion of the

lumen are aligned, toward a second position in which the

large areas of the first and second portions of said lumen
are misaligned and the narrow area of the first portion of
the lumen engages two or more elongate areas of contact
extending along a length of the surface of the guidewire
and the narrow area of the second portion of the lumen
engages two or more elongate areas extending along a
length of the surface of the guidewire when the actuator
1s 1n the second position.

12. The torque device of claim 11, wherein said actuator 1s
slidably mounted to permit linear translation motion within a
channel defined by said housing, said actuator and said chan-
nel being oblong 1n transverse cross-section.

13. The torque device of claim 11, wherein said lumen 1s
substantially continuous through said housing and said actua-
tor.

14. The torque device of claim 11, wherein said housing
comprises a plurality of ribs defining an outer grasping sur-
face.

15. A torque device for selectively gripping a guidewire,
said torque device comprising:
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an elongated housing defining a longitudinally-extending,

lumen dimensioned to receive the guidewire, the hous-
ing having a proximal end defining a proximal portion of
said lumen and a distal end defining a distal portion of
said lumen that 1s longitudinally aligned with said proxi-
mal portion of said lumen, wherein a transverse cross-
section of the proximal portion of the lumen and a trans-
verse cross-section of the distal portion of the lumen are
non-circular having a large area that tapers to a narrow
area, said housing defining intermediate said proximal
and distal ends a channel extending substantially per-
pendicularly to a direction of elongation of said lumen;

an actuator slidably mounted to permit linear translation

motion within said channel, said actuator defining a
longitudinally-extending actuator portion of said lumen,
wherein a transverse cross-section of the actuator por-
tion of the lumen 1s non-circular having a large area that
tapers to a narrow area, wherein the transverse cross-
section of the second portion of the lumen has an
inverted orientation relative to the transverse cross-sec-
tion of the first portion of the lumen, said actuator and
said channel being oblong 1n transverse cross-section;
and

a resilient member biasing said actuator toward a position

in which the large area of the actuator portion of said
lumen 1s misaligned with the large areas of said proximal
and distal portions of said lumen and the narrow area of
the actuator portion of the lumen engages two or more
clongate areas of contact extending along a length of the
surface of the guidewire and the narrow areas of the
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proximal and distal portions of the lumen each engage
two or more elongate areas extending along a length of
the surface of the guidewire.

16. The torque device of claim 15, wherein said lumen 1s
substantially continuous from said proximal portion, through
said actuator portion, to said distal portion.

17. The torque device of claim 16, wherein a wall of said
actuator portion of said lumen 1s cylindrical in shape.

18. The torque device of claim 15, wherein said housing
defines an opening, and wherein said actuator comprises a
resilient catch that 1s received in said opening and that inter-
teres with said housing to retain said biased actuator within
said channel.

19. The torque device of claim 15, wherein one of said
proximal portion, said distal portion, and said actuator por-
tion of said lumen 1s teardrop-shaped 1n cross-section.

20. The torque device of claim 15, wherein said resilient
member comprises a coil spring.

21. The torque device of claim 20, wherein said actuator
comprises a stop surface disposed to prevent actuator travel
within said channel during depression of said actuator beyond
a point at which said proximal and distal portions of said
lumen are longitudinally aligned.

22. The torque device of claim 20, wherein said actuator
comprises a post for supporting said coil spring.

23. The torque device of claim 22, wherein the body com-
prises a recess for maintaining the position of the coil spring
relative to the body.
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